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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of separating a component from plasma (I). It is the above-mentioned 
process which comes to contain the plasma with which it is the process which divides plasma into the 
1st and 2nd components, and the 1st component contains the component for which the 2nd component 
has larger molecular weight than albumin coming [ the pool of albumin/alpha 1 -antitrypsin ] by moving 
the 1st component through the 1st electrophoresis demarcation membrane under the effect of potential.; 

(II) Process which generates the immunoglobulin concentrate containing the immunoglobulin which 
does not contain substantially the component which processes the 2nd component under the existence of 
the 2nd electrophoresis demarcation membrane under the effect of potential, and has molecular weight 
smaller than an immunoglobulin; 

(III) Process; which removes the component which processes an immunoglobulin concentrate under the 
existence of the 3rd electrophoresis demarcation membrane under the effect of potential, and has larger 
molecular weight than an immunoglobulin, and (IV) The approach of coming to contain the process 
which separates albumin and alpha 1 -antitrypsin from the pool of albumin/alpha 1 -antitrypsin by passing 
the 4th electrophoresis demarcation membrane and moving alpha 1 -antitrypsin under the effect of 
potential. 

[Claim 2] Process I (a) It is the above-mentioned step separated with the limit film which it is the step 
which puts in plasma in the style of the 1st solvent, and the 1st solvent style reaches by the 1st 
electrophoresis demarcation membrane which has a molecular weight cut-off smaller than the molecular 
weight of albumin from the 2nd solvent style, and has a molecular weight cut-off smaller than this 1st 
electrophoresis demarcation membrane.; 

(b) Step which chooses the 1st solvent appropriation buffer which has pH higher than pi of albumin; 

(c) Although potential is applied between [ of two ] solvent styles and the albumin to die inside of the 
2nd solvent style and migration of alpha 1 -antitrypsin axe made to cause through the 1st electrophoresis 
film The biomolecule which has larger molecular weight than albumin and alpha 1 -antitrypsin is 
substantially held in the style of the 1st solvent. Or the biomolecule in the plasma which prevents 
passing the 1st electrophoresis film substantially and has molecular weight smaller than albumin and 
alpha 1 -antitrypsin here if it advances into the 1st electrophoresis film is a step moved to trash 
deposition through the 1st demarcation membrane and the limit film.; 

(d) Although stop or reverse potential periodically depending on the case, migration of the biomolecule 
which has larger molecular weight than the albumin and alpha 1 -antitrypsin which advanced into the 1st 
electrophoresis film is made to cause and back-migration is carried out into the 1st solvent style Step; 
and (e) into which all of the albumin or alpha 1 -antitrypsin which entered here in the style of the 2nd 
solvent are not made to re-advance substantially in the style of the 1 st solvent The desired albumin and 
the alpha 1 -antitrypsin of an amount as a pool of albumin/alpha 1 -antitrypsin The approach according to 
claim 1 of coming to contain the step which maintains a step (d) depending on a step (c) and the case 
until it will remove the biomolecule which collects and has molecular weight smaller than albumin and 
alpha 1 -antitrypsin from the 1st solvent style, and produces processing plasma. 
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[Claim 3 Ft * ■- o e ah h-i.iWo\l„ n ! c <\ a^, i ;> a ^tep w> v.n pu - 1 - p' ^c s, ^ l ^ j 

3rd in the style of a solvent, and is separated from the 4th solvent style by the 2nd electrophoresis 
demarcation membrane which has the molecular weight cut-off with the 3rd solvent style smaller than 
the molecular weight of an Immunoglobulin.; 

s riffe which i 1 i > s 

1 Mi i i 5 of the b ! ee i v hieh applies potent hct\ e he 3 cut sty id the 
1th solvent sis ie. and has molecular ss ighl sn 1 than the imi inogbbulin in the processing plasma 
to the inside of the 4th solvent st> le through the 2nd electrophoresis demarcation membrane is made to 
mhvS v pB!h % ic.t t c 1 i n„tooh\:;. n' ; . ^ * it alb n 

d e 1 i (.<. i > t n v 1 s o_ > 1 i i < <_ ui 

substantial!} c eol 3rd o ecu »i it ec n > the " 1 . ^ e } 1 s demarcation 

membrane; 

«; 1 i Step into w hah ah of hiomolecnh- that ha\ c molecular weight smaller than the mmnmogfurohn 
which emeiei lere in the 4 fme* mg p esei mt< uial per 

depen sgon e c; j a lion ofothe homo cculeswh I as, aty. e ul; weight ban he 
m i * a ,a . In which advance 1 > u ' , v no is i . . >m 

en ^ u' o- ! i.n ^ i v nd * . sot made to 

re-advance substantially in the style of the 3rd solvent; 

(j) step, v\ i'v' 1 \re. m.^e, i te~ < i I J c ->e i d i t n jv i nud'i 

request of biomoieenle which has molecular weight smaller than an immunoglobulin from the 3rd 
' .1 , r immunoglobulin eoncertra e , < . w a 

i c in du hieh i s \ Xl i c v t i aik s 4th s it style 
[Claim 4] Process IIS (! ) Step which replaces the 2nd electrophoresis demarcation membrane with the 
jrK <a v. s v. i s. to <. % i ; i k _ k 

molecular weight of an immunoglobulin; 

(m) Step which chooses the buffer for immunoglobulin concentrates which has pH below neutrality; 
pd \ t i t n u a > * t . w i t _h I 

omcent .at ol I le he solvent st\ le end the fresh 4th solvent style, and is contained in the 
immunoglobulin concentrate in the 3rd solvent style to the inside of the fresh 4th sols ent st> le through 
the 3rd electrophores den \ vembrane is made toe se Step is >reves - n > hi 
electrophoresis demarcation membrane substantially if the biomoieenle which has bigger molecular 
weight urn am u > 1 J m^l - . to a" i i oto i t>) 

tl * 3 d elec a e s e i mem bran 

s ^ . w o-omo'tuulc 

wbuhto t e m i oow v . a um ^e > i'i ^ id uo ^ 

t <.t <> to s v . ' - v i ^ ' ! 1 - c ' v i 1 tv m 

SOI >. i v si 1 v S \ ! 1 w f is l \ 

UM\0 idjU;: ill t 5 5 V V ! > 1 i, 

'he t > i i t v. ^ •. i m% i e i > d s mii i i o hs. o> 

esh lower stream i 1 i ppr< 1 v to s 11 1 oi con i c i nth ep which 

naint ns depending on a step (n) and ths 

( hn uk s \ x i s v t 'i al lc iis [ ^ ! i 

antitrypsin concentrate in die st> ; e of the 5th solvent, and is separated from the 6th solvent style by the 
5 tivs. x neat e which has the liar weight cut-oi 5 t solvent 

style smaller than the molecular weight of albumin.; 

(r) Step which chooses the 5th. solvent appropriation buffer which h s >f lug ler than neutrality; 
(s)Stcpwhk ^ oi uembraiie substantial!) i 

i ^ v, ^ n i 1 ^ ii u 1 t, \ ' nil 

denau cation membrane, although potential is applied between the 5lh solvent style and the 6th solvent 
style anc I I i s de of the 6ih so ve > so v. 5 n de > cause 

through the 4th electrophoresis demarcation membrane; 
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(t) U though stop or reverse pole tit iodical c ig on the case, migration of the t 1- . 

which advanced into the 4th electrophoresis demarcation membrane is made to cause and baek- 
nigration is d out into the 5th solvent style Step; and (u) i -> ail of the alp -ant ps \ 
which enicre \ hxre in ti e h \ e i>l die 6th solvent are not made to re-adxanee suista tialh in the s % le of 

<■ e <t\;e of the 50 sol cm d si 

ten \ t esired alpha 1 -antitrypsin the 6th solvent s eTheapp cl ecord gto 

G u "i u ! r a u i g ii 

la m 6] Th« n achac ng clai i 2, or 5 b ! cl ocess (\ s c oil. ess.1 
K > r 1 e \, , I acci . i a . . claim 1 to 6 of being the human plasma sample which plasma 

[Claim 8] The a ccordin n 2 the t eti 1 us < jiion membn e of a step (a) 

sthemok eigh dab 1 75 kDa, and the limit filn tas the molecular weight cut-off of 

about 50 kDa. 

U.nl i p i . v i 'h u e s + e lv 

[Clam g tf v,. 1 ' 9 a buffer is a Tris a, b . 

[ f - m i j T s i o I ) ~> v v s s v ^ ! ^ n ! s cp 

(i)fhas the molecular weight cut-oil of 200 kDa. 

|f a 1 "" ..e ip ' * «. v> v - , claim 3 pH of the 3rd solvent style of a step (g) is 9. 

K i i he a p| < <. u , c airi -i the 3rd ale . \ ^ demarcation membrane of a step 

(1) has the molecular weight cut-off of 500 kDa. 

[Claim 14] The approach according to claim 4 that pH of the buffer of the immunoglobulin concentrate 
<d . iui nh- snu 

[Claim 15] The approach according to claim 14 pH of a buffer is 4.6. 

[Claim 16] 1 he ; \ roach according to chum 5 the 4th electrophoresis demarcation membrane of a step 
(q) has the molecular weight cut-off of about 50 kDa. 

[Claim 17] The approach aecoreana to claim 5 oB of the buffer of the 5th solvent style of a sum (f) is 
8.0. 

till'^l 't \ i ^ t< i > J » 1 U v-.v "< ■> ^ 

[Gain 19} The appt ieh acco g dam 1 yh ic < 25 vc ; - «(c) 

[Cam 20] laeap^ a . 1 < '-u'j a ^.i - , <l ^ -a ^ steo (b) 

[Claim 21) 1 a uppr* ^ ■ acaa ling to < asm 1 uf apposing the potential of 250 volts at a step (n). 
[! a i 1 g > 1 m i ^ - s 

[t i * 2 > v . i <. i t i ^ i ) •> oik mgmbmm ( gO 

t i " » ■ i k I am 1 to 23 the yield of the albumin from plasma, an 

imn m o , a ' a i . s L wt ^ ' j. . m u-,,, least 9o", 

5 * i 1 n s v i s - b n'ki b ! ail i pi 

-antitrypsin are i s. ! 

v. ' 1 ^ ' i ^ ! '2 w \anin, an immunoglobulin, and alpha 1- 

ant t! vpsn> ire <-e| ^ 1 r w ,e wi i s 

2 " i l ^ i i i ' i i a 'd t i 

np-v c sepjra r e s - in o 

[Clam "| I i t l Cr kuuVw *uaJeui eb; avraoau'- j i the puia^cajoa ti ^ ti 
immunoglobulin, and alpha 1 -antitrypsin and/or separation from the pooled plasma sample. 
[Claam 2'0 < a.Oi i u< claim « whose inananoaloholia ; s anavau-giobuhu t ; a^a 
[Claim 30] The isolation albumin refmed b> the approach according to claim 1 to 27. an 
immunogiobniin, and alpha 1 -antitrypsin. 

wa i ^ , i s. ^m _ * . \ hbf'.vo.vks comaa 

immunoglobulin G (IgG). 

[Claim 32] Medical and use in veterinary medicine-application of albumin according to claim 30, an 
immunogiobniin, and alpha 1 -antitrypsin. 
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JPG and NCIPX are not responsible for any 
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DH TAILED DESCRIPTION 



'le 'i . ; . x a 1 

[000 I] 

Technical field I ins invention relates to separation of the biornolecule from ofasma. esoeciahv human 

plasma. 

fO0Q2] 

Background I . tie H s u i < >u 3w00 sorts of protei which as the sibilih ot 

- ux *- - strict regulation oi p , • 

mui * thai supp 'fimport oi e c j c- reduced sew e actiurati 

upprujco ,■: heme \er\ jm\ \ , tad requiring three - live days wife this * the manmuamai Insufficient 
cause oi ma n plasm . t a< ions 
[0003] 

A Gradulow (trademark) technique Oris invention persons by whenever [ high-speed isolation time 

TK'imtJiighre . ! i . i eehniqut 

replaced ith she conventional Colin precipitation and a column chromatography 0. i Horvadi SZ, 
Cortfwls (1 \h b e f\\ ttdV^ s f ] \5 am i xtmml - ^ k » , r oeesyng 

1 1 "h \ o , 3 i > > a v fop c eM , 

1 994 :1 5:968. 
[0004] 

Albumin a e considerable commc jiai value for both very importantly therefore in medicine. 

Flie world na et values a m y ic aibumii in encode! as - dm 5«> million U.S 

ch-Hars iSil Cow en. Perspeethes Blood rdon Indusm {trans i % i 

> f w s t v v v , A E IV h \ S,< kes \\! »<■ F l . t >eE t . a! 

and ?rep - ive Tech qucMplasma n U auahticu 4iil! in pseparat >n te mi que Black well 
Sciensi e Public; L ndon 1977. pp.182-189). 
[0005] 

Albumin i a protein component (5 no i which exists mos i iubm Tama, and cv< me 
functioi to mamtak aai bkxx - bane a t c^ adal e no op *sure >meo : 1 .sure) Albumin 
dp ns 'i Ni^ i .0 < ie 3 thn> hormone, and j dx:g again -Alien A , I i I , Stokes \M 
s > i oXwis A v i * pa' \< Aw 'u.ks Oi uoe' So t\ Ed- <cm 1 endo* 
1977, pp. 182-1 89 s. The blood volume pt •> iJet -mi i ^< , 1 \ > J v v » U 

^ v-v. ^ m ! c c >. oi s mea 

rion 

[0006] 

Albumin has the molecular weight of 67kDa(sy and has the about 4.9 isoelectric point (pi). This protein 
J n i I ! H fit t u it ssl ci i e n ) 1 kw - , aifiaO 

Plasma Proteins (plasma protein}, A Wiley kuorseiemm Pal licationNev \ ork 19 wA ana op ■. 
The conventional purification scheme uses Coho cthano! settling, and only 50% of recovery is acquired. 



hUp- / 'www4.ipdhneipi.go jp'egi-bln'traii_weh ex ejje 1 1/13/2006 



JP,2002-542163,A [DETAILED DESCRIPTION] 



Page 2 of 12 



[0007] 

the* im i \ i m i „J t t n ^ > s t s i ^ j [ ^ 

i no s ip ens blood serum -it a s s Hse conceatrat n 

5 mback B, Lars «. isma Proteins 

(plasma pu'U-mj. A Wiie> hitorsuence ! ^ s < a > \cu Wk. ] V7P. ml op LTi. r ( a \ ^ v , v < 
- > 5 f i i v ? i\ iiiiMM. ui l e , s i u | U il 

T ! N! •> a therap * t and neuropath), and IgG is widely \ ( 
diagnostic kit. 
[0008] 

\ a urn la glul us die io-eeu we giit aboui 15 Tas v < a no , l ~ e \ , - i nvo ; Jv a 
ig tdtv i i i it ich II in Bi , 1 u € as Proleii 

WiT> (mergence Publication Too York, i^T and PP 122*. An immunoglobulin is tniduionaiiv 
r,.-d using un aifm.ih ^j-' al«vi i>n ■ oUao - I » o m cu s mo ooam - » Al er T T LA. 

Sto.^ VA » , ' s ] i . t 

Publications, London 1977. vp.MB). 

[0009] 

A '}i > i " i v sf H 1 0 V*K \ i T lit. v. . L ^ i i I „d 

1-t I T s ^ . r S ) Kv is i« V!, 

a i v ej 1 L { ivN ^ (.v e tdk Pabiicat j 977, pp.2. 10-211 i 

conventional purification scheme uses the combination of Cohn fractionation and a column 
chromatography . and « . I' v es are io remove albumin from <> 0u- ! -amurs psin 
T> A m-'io \ o /' ; \. Stokes AM in Plasma P , 

v - uii r s London ' 977. p P " 5 » ^ p odm ,\rc 

uO- •> Tot >ii" * ickl «nJ d-ioi i L1 

Grad.no % ! ^ t »echnology which produces the alpha l-,ouu}p- ; , C\ i - 

grade with yield higher than 70%. This approach also illustrates the use at the time ol isolating the 
pule v 4 Vt ihiha'iV , f A ji 'j^in 

[0010] 

i ! sses size and th« <e~jle 

property oi i. charge I ectrophoresis 1 994:15 Horvath SZ O >, -w e 
hMultifunctk a\ ; .... - kinetic processing of prok S s s 

v -i s m ^ m t 1 f l \ i s use 

lOfUMO i I , < ( 0 L \> ^ x - f „ o, t ! i cO i , O U t i a 

giant jnolec n i f! i 1 t s v i j ( k 1 i »k eiec c e I 

> 1 K >^ vicu* ,n m o ; n vie i ; , x ■< « t J t 4, 

^ v , , j S Pat No ^039386 and No. 5650C-:. acc ~\ I ■ . s ^ . . 

Tat b re net; 

[0011] 

h iro-e;} 5 ?ers id lai a < w{trade?n chniqi in ^ Hi 

biomolecule component from which a large number differ from plasma could be refined, this invention 
l 5t ~ s N ^' t 1 i K K t ) \ 1 

i<o* h . -srxoo <■ , at no! h rL -/triv^n . cr > eld sre , uo , itu in oeess oi U us 
ncs tph^e 1 * \% j.s thought out 

^ J -> ! T i ^ > t i. ^ •> ' ^ o v^equvot <i ! 

ser.o^i>> , Pnc biomel<..mc da . ountber -,\ 5 rch c-,:,< in c pL^n,u \a'op!,- Tiao,(.tcr:ccd by using 
the four main separation processes or processes. 
[0013] 

is the i ) nom P asma m d^e 1st m e foilowim 

process : (I) It is the process which divides plasma into the 1st and 2nd components by moving the 1st 
component through the 1 st electrophoresis .-dej^c^3n : meiml^nem4er,the effect of potential For the 
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2nd component ih« ^ conspon^.t js the abo\e-memjoncd process v,.;:v comes to contain the >h$rm 

mg ;ho component wlt^h has larger molecular weight than albumin coming [ lie pool of 
'a.i drba am o\ -w i 

) Process which generates the nmunogkfb ieen on e im idin whicl 

does not co in ub mt thecoi ponen wl h processes te nd com ran under the existence of 
the 2nd electrophoresis demarcation membrane trade? the effect of potential, and has molecular weight 
smaller than an immunoglobulin; 

(III Pi ess « lie - an t e co) > nent vhiel pi e ses i tin tog »bulin concentrate under ih< 

0\ S l. > t ^ i S - } j'V i Ci It i s 

molecular weight than ai immunoglobulin, and (IV ;■ B\ moving alpha 1 -antitrypsin through the 4th 
e ecr gvo,ev^ ,:er. < > v urn; metr aure under im> etreet r 1 pute it : ;s re'aied with he ipgroael of 
-on f ( ecess, ohk s s i i a d ipi mutrsp-m w> 
albumin/alpha 1 -antitrypsin. 
[0014] 

Process I Removal of the inclusion of albumin, alpha 1 -antitrypsin, and small molecular weight Process 
I s 1 k at > itie h i t. v a + ed 

from tx 2nd t<d\tn: ::g h- wkh i Jmh dim "iu has a m c i ar weigh-: i v d than Ik 1st 
electrophoresis demarcation membrane and the 1st electrophoresis demarcation membrane in which it is 
the step- ^ Hub guts in plasma . the style of me 1st solvent, and the ' st vh n ^, , „ no e<. ■ as 
wew v t <m i ' t'-e . .ws, J.u weight of albumin; 

(b) hhe > wh cb ch o . le > s - j -i imbi^ s i ^ , - t p ef iHnmir 

M tpplk ! eet [oftwc I sow tyk v ] i to side 

2nd solvent ; )ha i-i in are mad*, e 1st eiectrophoresi 

bit! r„ s. s i s i t,t \; v J a m u n j I i u\gsnis 

sbst « teld i the style of the 1st sohent. Or the biomolecule in the plasma which prevents 
passing die 1st c s : las mniec br wx ht smaller than albumin and 

alpha ! -antitrypsin here if it advances into the 1st electrophoresis film is a step moved to waste recovery 
thro fgb the 1st demarcation membrane and the limit film.; 

(d) Step into which all oi the albumin or alpha i-antitrypsi i which entered here in the style of the 2nd 
st 1\ e t ue ill < s U „ l > i stt Ox ic\ti»> 

lotentii periodically depending on the case >w m > i cu id siargei twice la 
) 1 1 i which advanced into the 1st ek\ 

i cause v f dot le 1st solvent style 

v e h 1 1 1 <. K v vs v t ^ u i i > i u i 

tlb i n l v - i i s s j u ,v v i1 ! i ^ s^ d i , p 

; n 1 i - ,. s w it i v. i i n 

the 1st solvent style I ) > > e s s 

[0015] 

'roces ! Remo ic inelusam ce 1 arwem > s v; i n c i r v < am the 

following step preferably (f). The above-mentioned step separated from the 4th solvent style by the 2nd 

kcti am w v <. om i ic i v I - e ^ ^ s v ] s v \ < m h r the 

s ( t- , ,v ,e < <. 1 w s v i ^ i n i i a nenioleeaai 

weight of an immunoglobulin; 

(g) Step which chooses the 3rd solvent appropriation buffer which has pH higher than neutrality; 

) ecule which applies potential between the t n 1 e 

*th s i. n t w v „ i i in the processing )bsn t 

to the inside of the 4th solvent style through the 2nd electrophoresis demarcation membrane is made to 

w v \ \ i \ i U t- ei 1 1 i u i Sv s ns , t a \ 

the biomolecule which has larger molecular weight t lan an rn.monoglobidin and an inimunog.lobuiin is 

' >t uo ' ^ i , ' J , ' „ v, 

membrane; 
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[il Step into which all of hiomolecule that have molecular weight smaller than the immunoglobulin 
u ^ ! - ! ieie uhe st> If of the 4:1 en i a g s m rm >v c < . emcaih 
depending on the case, migration of other biomptales which have larger molecular weight than the 

1 ' ! »f t 1 ived he 2nd clectroph ssis si arc ion 

m. nbmneisrw v. a: w p ii i , ul u o I-, < j dem 

re-advance substantially in the style of the 3rd solvent; 

(j)Sicpvd v it i >ii) depending on; st i e case until it w emove the arn 

i « < > * N , I i j 1 , ! /oi c 1 

upstream md educes a immut g 3 t s concentrate; 

1 c ^ x w . i - N< e cule from the 4th s Ives s e 
[0016] 

Process III Separation ot an immunoglobulin Process III is : which comes to contain the folio wing step 
v MUi id ep ^ . _ - .L. i-, v r .at > x , o, > u 

- shichhasala 

weight of an immunoglobulin; 

n ! M - J « o i o K^vu'a touetiPcs .uih iover mm neutrality ; 

t * ! i - < I es - it a K wvti lire Sid sob cut s h 

i i ate and me hesh 4th s . n 

immunoglobulin concentrate of the 3rd solvent style to the inside of the fresh 4th solvent style through 
the 3rd electrophoresis demarcation membrane is made to cause Step w hich »\ id p c eat pas dug the ore! 
k t o} o i a n x 1 no i - > ^ i a \ t> . <■> j >^ v , . > j J c S ^e< moiecnlet 
weight tha . ' vvS 0 

the 3rd clectrophore c don i t 

(p) Step which is not made to re-advance substantially in the style of [ finishing / processing of all of an 
immunoglobulin that entered in the style of / fresh here / the 4th solvent / although stop or reverse 
vtnt! ..... k- i u vim i 1 . t % il s] * «, \i a 

weight than the immunoglobulin which advanced into the 3rd electrophoresis demarcation membrane is 
made to cause and back-migration is carried out into the ^id solvent sp 1c i 
3rd solvent; 

r L s ^ -t . > aependmg on a stop (n) and the ease until it will move the amount of a 

desired immunoglobulin to the 4th fresh lower stream of a river. 

a.s ^ , m i t^psm oi a"bin jr Ihoccs . ^ h o'oaiut 

» - ^ te mmt.oi ed step separatee I * 

tth electro bores! s den catio nbrane am eh i ssep i c $ albu i • atpb - 

antitr) psin concentrate in the st> Se of the 5th solvent, and the 5th solvent style has a molecular weight 
cut-off smaller than she molecular weight of albumin; 

j Step which chooses the 5th solvent appropriation buffer which has pH higher than neutrality; 
(s) Men « licit wil pre^ ntp tssing the 4th electrophoresis demarcation membrane substantially if 
albumin -o t 1 1 t held in the so le of the 5ih s«. Ko or itadxuuco i the -t s t( ojv 
i juh > I t in lek t h vis mi e 

style and migration of the alph mtrypsi e inside of the 6tl vents 1 s ide > use 
through the 4th electrophoresis demarcation membrane; 

! ie mdtcalh deoera re o t tnc . > 
vhich ince o the 4th ek moresis d n mem de tt $e and I 

migration is carried out into the 5th solvent style Step; and (u) into which all of the alpha I -antitrypsin 
hkhenterc i the si; lev ?rh so e not m \ i ee siu stantialiy in the style oi 

^ i e miouiit o f de^red a bumin in the s ; le oi i soho^ anc will 
renjose fie e tumat of desired alpha 1 -antitrypsin to the 6di sohent style The step which main: ns ; 
depending on a step (s) and the case. 
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[0018] 

This invention may be performed about suceessi%^ separation of two or more components from plasma 
before the prices II which c me to ,x L srep ; (l | the pnvc-s n w c .wr.es 

1 - 0 o - * - generate the process, d p ^-v <n the Jburmn ' uhx.a 1 ■ 
!I 1 <■ a v r , ps at ! 

itesii 1 J i J" 1 v i is efe d the.se twopvodi her cafe folate 

are generated. 
[0019] 

y ' J1 ^ ' • . i i <ird abha 1 -antitrypsin are separated from tht pooled human 

plasma sample. 

10020] 

1-0021] 

Preferably, the 1st electrophoresis demarcation membra c culai weight 'cut-off 

of about 75 kD i i has the moiec rwc hie i-offo about 51 

dentareath nembras < ; ij ti 5 u 

'« "pek ca so ;eoiuhened further. 

[0022] 

1 lefeia >h , p T - 1 e s of* , b is about 9. It is found out thai the Iris boric-acid buffer is 
suitable tor especially this separation. However, other buffers which V\e slot irlc pi ' mm > \ 
suitable, and dealins in them w 113 be understood. 
[0023] 

Preferably, the 2nd electrophoresis demarcation membrane of a step (f) has the molecular weight cut-off 
of about 200 kDa. The 3rd electrophoresis demarcation membrane of a step (I) has the molecular weight 

n 

pll of the buffer of the 3rd solvent style of a step fgj is about 9, and has about 4.6 pH preferably in a pan 

\w * f ^ v >i\ lo of a steo (m) lower than about 5. 

[0025] 

Preferably, the 4th electrophoresis demarcation membrane of a step (q) has the molecular weight cut-off. 

of about 50 kDa; a s. 

[0026] 

Preferably, pH of the buffer of a step (r) is about 8.0. It is found out that the Tris boric-acid buffer is 
suitable i . L p|-] range being 

' ' j s 1 1 s eistood 

[0027] 

It turns ou that the potential ol 25 s volts is suitable for a separation process. Depending on the volume 
oi Koeuju >. e ( , t ins u k Rus.hu in V sepm te, mi a vi.es a > 

separation rate, it is more high, or other lower electrical potential differences are suitable, and it obtains" 
[0028] 

Prefer i s t v s v s i ie ore i : i i c i tn,n t\« poai mi 

i and 4th solvent style fonts tl e pan of the 2nd Gradiflow (trademark) equipment. 

he fc^ ^ i t i _ mt ^ sis vs^i< h d o tr *he 

- i - x ^ > ! - 1. si m m fee no e^ Jm 

O i Ml 1 i i Ms l n _"«biv. 

[0030] 

I he profits of the approach by the 1 st mode of this invention are to be able to scale up without getting 
worse the property of the plasma component to separate. 
[003 Ij 

the plasma sample pooled by the approach of this invention to at least 90% of purity ~ albumin and an 
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^eg ebuiht - IgU in 1 <Jon j ; amino t >i , r,> - ok" ib i <>btat see ttiih at least 70% of yield 

s * - r ibk - less tun ' oi rs mJ t v, 

albumin which refined su s nlaiiy o \ isol ted within 6 E ss >r t ■> md < 
immunoglobt L i IgG and alp r i~an itt y p n arc obi ice t - en. bly. The m e and pus t) o 

me c*si ^ uyo a\ < Umo n 1 ^, s 

* vv.ee! i f . v , v. eE olec c<vpic.ac ivisu i mh 

1 a< ^ c man* component - j a lj ha 1- 

• 1 ^ k 'o^u d. ^ v: rc\ \vtc;ent. 

[0033] 

s >" - - us unenuun relates i ic alhm n sm E g b mdu.se. »i 

Crach N < | in ■ poEerah utrif >n aa* epamrion i?0 a ha Ear radem i 

[0034] 

the 3rd \ uice the albumin \\lnVh set like and rt-bned this invention by the approach of being the 1st 
mode of this invention, and an rcnvro ! > u ■> •> t > \v e, , ^ > , , Mt E 

antitrypsin. 
[0035] 

■ ■ ' • • ^ s vo the aloannn which is the 3rd mode o vent on, an 

« » e irable I or vote 

alpha 1 -antitrypsin. 
10036] 

1 ■ - - s Tie important iilustration of the capacity of Gradiflow 

' l \ H ^ v <■ « 1 4 v - 1) , 

[0037] 

When it c< i, » . mcs from the context through this specs J t Hie vocabulary "it 

c^raes to contain (conn 'se;' a conji gated form "it comes 0 co* . . <. j 

heconmg? i comprising}*' \ 'though it means including the group of the described element (element^ 

perfect field smu, . iu 4 o an element, perfect field, or a pha.se h wi I x a s< t > 

s not \s tat meai si . , i of other elements, perfect field, a phase or an element perfect 
field, or a ukase. 
[0038] 

? t £ re I crcetoth oK di vs r s t desi EE ge ial is explained o that this invention may be 

imde sod still more clearly and it mas 

[0039] 

's < < > E roach reagent o~ Mi - . i»a \ i , 

v u^U • t •> i \ > s t is ie s s o l , K ws > K: 

xiO ' Lb 1 , s s v X ^ VL ^ „ vv J \] u vl v Mv , 

[0040] 

Tris boric-acid (TB) migration buffer: irisma base 6.5g, boric acid It is dilution and pH 9.0 to I L by 

1 2 ><■ t ^ IE: 1 

10041] 

Tris bori cid (TB) grati m< -s 74g, bt acid It is di on an H Lb 

1 8?gt i < i:o 

[0042] 

n3 > d migra obutyric acid 3.1 65e acet c acid I 

is dilution and pH 4.6 to 1 Lin 1.08ml and E? nization H20. 
[0043] 

- ^ - K - \ v b be SEE H HaEwl - or. s— ev e0 (v. \»t-s 

' ' i n 1 T ss 

[0044] 

Dithiothfcitol (D'lT}: It is DTT 3mg per methanol ImL : , 
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[0045] 

SDS glycine migration buffer: Iris base 2.9g, glycine 14.4g. SDS It is dilution and pH 8.3 to i Lby lg 

and demnkation H20 

[00461 

Towbin buffer: tris 25mM, glycine 192mM 5 methanol It is dilution and pH 8.3 to 20% and deiorhzatlon 
H20. ' ^ 

[0047] 

Phosphate buffered saline (PBS): NaCi 9g, KH2P04 Q.2g, Na2H.P.04 2,9g, KC1 It is dilution and pH 
? -2 to i L by 2g and deiorhzatlon H2 

[0048] 

4 i nap CN s 3mg per methanol li 
[0049] 

Gradipure i d.m • r Cooru^sv - faint Blue <!% w \. . \ , ■ 5 sulfate I hc\ are w;v and 

1 i t I 1 m Inc. 
10050] _ 

Uhumin sol on <, e ecti t ! e pooled n>-m i m , is v. - - 1 1 [ ce sec oris sing 

Tris boric-acid {IBs mignition baiter 1 ( ^ end 1 • 1 1 - the 1 -ti ^ s * tn<n \ 

>^ epme< s . uedfiom tic plasma svmcn doeM'o*^ .! 1 - s 1 

^ UO > - ~ J 1 i J ^ C <V CC S 1 v I) O. Q h ~ 

Ifesep l etu v' a Oa 1 o(T demarcation membrane has been anrunged between 

^^ ! 'd, i itilm. A separation unit is crossed, 250 \olts^ \ 1 
albumin which lets a demarcation membrane pass removed albumin from higher molecular weight 

<. s;> dissipation of the inclusion of smaller molecular weight was 0 > I - 1 > <i 
off limit film. Albumin was collected for 180 minutes on the whole at intervals of 30 minutes. 
[0051] 

Fhe punty of t prepa ai 01 t bjec - as k ermined using SDS PAG.I (( rad pore Ins-glycine § !- 16% 
inclination gel), and the size exclusion ITPLG, 

[0052], 

* ^< , ^ vJ t v n \ h x w Si v 'lk id O01 Melbourne, Australia). 

This is used through the whole isolation - v ess om ^ concern rat <>.t ! V tr.mrnm on can led out 
v i ' t ns B h ] : \ Xijisee-cme-U > 1 e se 1 ^ \ h. _• A \ a > ^ hij "albumin 

« vn \d standards and the measiaemera ot ses em ] albmnin v. 1th 

' N iO ocres v 1 ^ U (1971) p.87. Analysis was pe? m jc ding to a 

man h , rure s itrm on 
[0053] 

In m oel 1 1 i ppvM m ^ r Un v 1 hkmr 

pi v< s t 1 d 2"< Puio i< 1 uilv. * mi ; I ^ 

separatioi it was en sed id the potc 25 >lts was applied foi tour. The con bit on s 

the size s 1 t i i oaamiiahve mti< 1 n pl I Q enables inclusion oi 

iiolec e t > ) 1 1 f s igC 1 , s 

ir< s ^ o >« T \ j „ L, ^.m.' , » ie 1 T^ h U > Ms 
performed 1 2 ho rs sing he 00 kDa < n-offdem; cation membi e by pH 4.6 vVhei ie reverse 
polar poten S swasanrhed k s main e kern m us of mac anirlwi w to 

the upstret m are nu ved E tro ighthe demarcation membrane 
[0054] 

The Western bun anal} sis fowhin et ah { \ -~^> i ! [ 'km bin j H end Staehelin I it reaches. Gordon j.. 
"ths. e>c, : !' m-'-nv.t.h h-om proteinic pol> acn lamide get o a nitroeelluloie sheet and two 

cr more appikat m.-\,d v 1 sk >i 1 >h \ da j gds to nx a lose 

sheets As proeed end some ipplicatioms.Prov Nef A. ad Se _ SA 10 '0 and 76; V350 indie ited i 
v. ir v oat c>n tiv ^ i . m v 1 pace: and 1 e ninocdiniose t Oita tnm were 

frout-imrnersed in the Towbin buffer for 60 minutes. Protein shift was performed for 90 minutes by ; 2Y 
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>'^ 1 1 - \l.eqaa, < < u v \ w , ' 

washed for 5 minutes using PBS. and it bloet't-d ibi 10 minutes using PBS containing skim milk 1%. It 
dyed ior 60 minutes n the ]°'c skim milk 1 0ml solution containing um of rabbit ^ i 
s acom\ Lv < \\l v iL io s o i c t ! k v s * ! 

Im>)\. i - ^ . ^ v i v k t0 f n , v K 

seel >ns, and ei t urne 0 d >< crol he dev« >pment Tank okp e 
within 30 minutes. 

\lpho 3 t t <. i m m^ * ^ o s t j i ^a-, p ocess.d 

i pH 8.0. w ishiii 50 kDa cut-off don on mc uk cpotemia 

U?;0u0 jwas mpies d nuV aepni.u s umfoi" vis v rha -asr i\ : .-m mo\eu 1 nn-sneam 
amkoJe* v J f i i i ^ 1 s T e lp i j ie- t e *•« npsptan he 

pufit e was analyzed using SDS 

[0056] 

Western blot analysis was carried out on the selected SDS gel. ai 1 u r,\> ' ^ , f 0 ,< , 
Siv d'i vVuo; 1, Cv.c v ;>vi i i ^ sS s () - i ,u 

s 1 5 \ h oiling 

\ e blopin film carried i aues hno iht 

f» \bi -» 1 P.um g s carried ( or i i5 ! s i citing 

-I st x using PBS, anc < sg 

P3v 0.1% J wee? 2 (v/v) com d g skim milk l 0/ o. Ihv. ' ■ » <• a j t . v\ A 1 , 

skim milk solution 1 Ons L containing ! Orniero [ of monoclonal am -] so - > ,ar < ns aip ut 1 -j nt trypsi - 1 

i 2 1 Subsequenuv. He ^dxcatci ( e film was carri i 

■minutes using 1% skim milk solution containing DAKO rabbit anti-nnw MRP conjugate. Coloration 
^s^astic it ( i v U uiolAC 'i v ^ J ^ U t <. u <. - \ '« n u 
sections of PBS, and set the film to volume I OraL. The coloration of a Mot happened within 30 minutes. 
[0057] 

Alpha I -antitrypsin recovery was measured using a nephelometry meter and Bearing Nephelometer 100 
Anal;, , a < 5 * «. , n . . » r ( ernany). Assay was carried out jvu ic.r o 1 i . _ 
i^'hO > _ ; . s . s - i smne er reagent (D e\ i m 

OSAZ 151 
[0058] 

'^hlii'l'l O ! > { as O 1 e \- \ 1 k) i a . s Hl< K A u us^ 

Elastase was diluted to 1:1. 1:5. 1:10, 1:20, 1:40, 1:80. 1:16(0 and 1:320 using pH 8.0 buffer (the 
e^-oasc voi y s i, s.i ^ t m t - )} j v i - j ^ cal 

vas added to id ol and it was sh 

i sample wi ed each J ic 1 ss also prepared 

20i. wa>< 1 ch n-. e : w (l .s e.\tmc1e«. i t!ie pipe { e 1 «•»! ; - . k 1 crotiiei 

pxJK a" 1- is .se ^ - c )( T - " J e t . sd e-, 1 t % - c J .o 

1:10-0 using the baiter of S.O was ded ( ** and each > acre reco gurate u ^ ' til anc 
v^ck vt at -Ideg e w i s <. e i ! «. o. k e 1 s . J . 1 1 d >' - - s - v I 

hours in the plate reader (Versamax, Molecular Devices) in 37 degrees C, each - kinetics-analysis was 
t\ 4 <n cdlncalc u ^ se \ w 2 ^ t u k \totlasO\sc 

v c. e v^-o e ,u. c> c -< Je v^ il ' i l \i-tt - > \ . ^ - k 

diieCt! ^ \ ru' Ol v v ! K i e< ' v i ■> i . 

neutralization unit. 
[0059] 

Mixture of a n ss »' .d ,>mgihs. bromoeresol green k t « B*. U supplic > c v 

^ ! kastrana) (Doiir n ^ ^ i AABnggsDC^ S ^nd.^a^ane, a 

measa ^ ^ v i>jnr,* -omocresol green ( v " > < ^ 

was carried out according to a manufacturer's instructions. 
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[0060! 

Mixture of amithrombin III was studied using ELISA assay, Heparin (1.5 ntg/raL) IGOmieroL was 
apphec to lk bhu bottom unc T ome; r ■ v a.cu; * 2 . A <\ s c.mrmce v , - ~A + e \v ^ wjs\ 
'"^ S ioo^ <> i> [ \] - , < - j,, „ Sju^ ^ 0 urO 

1 . -jo ^ n\r > < , K\ n , llb spn.eVM Li o r 

l i ate i'u c l i L ^ 

*BS r : \U mbhit - a omo sap inuthroral < 2 > 

S 1 11 t 1 ! Jscqae d 2 ^ i» hi 

a P \kO goat »:iV-i,r . , m . ^va ; , r „\e \vu->Kd, l oi«j>n 

inr i % , i , 17 > » Uv i . . , s , h n L ... - a 

with the criteria curve which crested the sample. 
[0061j 

v i Sv 1 ^ ' - ( v e ' ^tuea ral orotems during the assembly of the head of 

h ue> >p v s . , <> ^ , , . ^ u Md.^.v.A 1 

1 v * i i ! jDm i i oi tfk ^ A 

' 1 - i <. 1 - * j 4 I ^ a I * 

tmpie 50n i u bled for 5 minutes. SDS PAGE was can d 0 minutes bv 1 5* 

volts. 
[0062] 

AO SDS ;c { < ; I ! v v 1 r> t vi ViO V1 ji C\ \. ■> U ' J 

[0063] ' ' 

; 00 b :\ > <»\ x -\ nm of /ORB AX GF 250. It carried out using the Shimazu SCL-10A VP HPLC 
system combined with the analysis! column. The sample was made to migrate by the 300 mM 
phosphoric-acid buffer which contains 200 mM NaCl in pH 7. 
[0064] 

Result albumin isolation The I ste i echaique succeeded in obtaining the albumin of purity 

higher than 95% at 72% of recovery. SDS PAGE of drawing I illustrates the put [fication technique. 
* N * s vatatfa ae 2) by what (lanes 5-10} is moved to a lower stream of a river 

t l } "A \l I » ^ v. -> u i U n o; ) nbc ! u p.. ' . s ~» ! 

film, and disappeared. Albumin was collected for 180 minute* on the whole at ■ \ v v s 

Kesidu;:! pAsmu protein was held for the upstrea u < Am • \i , _ !o e IgG purification 

forme s hot % ah sin i \ \ o>r"op with tk 

commercial pnxUscf for a therap> utrauapu 2 > It compared with the preparation object ' « <„ . ^ of 
x o t v ; v , s ^ j | , h .a ted out 

1 - bn 2 bi ^ -> n ; t1 1 " i i if 
ZORBAX GF 250. fhe sampler is made to migrate by the lOOmMp , j which 

^ 1 i^ 1 ' fv ^ ^ 1 I 1 1 ■> K > 1 rs ti v f ai ji i notes a J 

iilustrates the quick nature o? this approach Processing o bi c album io preparation object m isolation of 
alpha l -antitrypsin raised the purkv of a Graditlow albumin product forthpr 
[0065] 

^ t 1 ! - » , vv'">." 1 \ ■ »r.j^ifroa > miit separation 

!e ' 5 -'- t< " nips ^ai plasma cvn c t te u >soceo c re so 

' ;] i ^5 ortened by remo\ he album! e 1st puriflc ition 

process Di^.tig 3 vr.wirgUiovt ! b-lt.i ' v ,j ^ . < ,no j i , 

s< lat on ^urthei iJthougii fraction ou 
puce > iuucs., the nu ^ or i, u o^\t c. - e. c t m~ L > en 2 vD, u v r el u. asv^ 
From the upstream, it was made to move to a lower arcun a At rwer. and the 2nd process conocr^eb fas 
gGtor vrenti ^ne^ > ] pod v,o> ( a, no o n u ^A - - vk.uion was aop t . t to 
Western blot, and it incubated with the DAKO anti-immuiioglobulin antibody. The dyed band shows 

Itt- / ww^v4 ipdl ncipi gc p'cp b\, _neh w ^u A lj; 
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that two or more iiKmunogi#u!ktam2les. wreisokted-tes plasma- (dnktthig 4). The purity of an 
> 1 ' ^ i v*og deku r re 1 n ' usmg PAGI ee , , - d ., 1; . 

5 >. As compared * t « v - < ,,bject for a j , uJ thempv. similar puritv and a similar 
i . :vi i I ;ad;f] ... 

[0066] 

T- >s v s >r this product, a specific i ilv is isolated in this p ess, and 

■ «cific group's purit} can be raised, Immunoglobulin yield was higher than 75%. as a suit of 
calculating bv lowing earned out the Quantum using ! T i i 
[0067] 

Mpia 1 i'it t«\ ^so no! ^ \ ph.. '-.a b.r\ps t nc «t " * • kom t « , uae JS^irr 

t i i j k T \% t is - v In deann 

1 -antitrypsin tsing ih sinve> tio i md the c apacity to refine the fa ictiona] protein using a Gradiflow* 

si i! activity. It i >Iated b\ 
^ - l! ^ i i i ( < m 

s K hn npsnl i , p*vp u 

! - ! «■ » v nnes v ! - i cnalsotoo mi es. Rcsic ai n was c 
! ' ^ " ' s * u i r 'Il'c antit*ypMn f*om an albumin prepa/arion obj^ci brouuiu 
ar i i ! 1 . i - , s; i * v i t c i -m vd 

5 Othe mh a - - processing of a Oradiflow (trademark) radios were ediK t of the 

J « ' 1 <■ i ^ J - lamtenance of alpha l-soo i\ps iojJma \\^;rnaib) fh* 

object d;d not remain. 
[0068] 

Drawing 7 shows the Western blot analysis of the 8-16% aonreduction SDS PAGE, Through isolated SO 
^)ndeuaexai ~ . - > lunim (lane 1) which refined alpha 1 -antitrypsin by tit-Mi 

irademjtksi^ ma?:< a*. 6-8) on a lower stream of a river. Akht ed the alpha 

i -antitrypsin functional unals sis. alpha 1 -antitrypsin biological acth h> was studied usin- rv.'uen.uvn 
eiasta.se inhibition assay. The alpha. 1 -antitrypsin fraction refined by Gradifknv {trademark; indicated 
activity to be a residual albumin product by contrast. 
[0069] 

It was shown that it is 0.061 mg/mL even if the mixture of the albumin o i t 5 > du< 

' ^ ■> t s s 'd lor the supen unrs albmnoi i n i , 

i .n ,une n ii i On sn^eoftheaiitith: "i..r„j t> ^egd.:,- 

anritnpsin preoaratu-n ohsea illustrates the separative power which * si xedh ike and was 
t >a client [ o t re ! 1 adifkw. - vfmique ] 
[0070] 

Goin< dence sep at The current la \ ! < . v ! sej < 1 ke three i day for 
dividing protein into these re lined gestahen including use of a drawing technique by hohn. If a 
v n 0 v v v f <s s d s^i v uov'i , f e , i i - ; i nc mm the 

>! " i s s \ i ^ v i o. ^ t k i - ncs . is nossif e 

* 1 ' j to be tl e > ^me j c - i in f 

espectix Is o carry out c c on of tu i iein. 8 mot 

' J a ] * ' 1 ! c ^ ' " ^ ! i c ! - n i t re ttae'vr trout v *,ih tk 

phur i ( o J'kum' i' < - es i , s ( t ^ icaeu e> vopatavO f S nee 

*■ ' ' « ' v - s ! ' ^ i\ v-'eiwoo nee 

protein in 1 time of 3 hours that it takes 2 to 3 hours b> min per \ protein when one set onK of a device 
can be used. 
[0071] 

fhe slasma diluted si ably is p o h Is style of the Isteqi pmen a 20 kDa enweatit 
1 * '.---^ v s xiatci I he demarcation membrane chosen a: labs v stq has 'wo 

function^. The hole size <>f this nhn can prss i j t niuaipi 1-nni > nsin do\sn-stream, and can 
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return two pro tern further on a lower stream of a river. Furthermore, this film makes it possible to 

> mo\c U *k note, , i \ s*uoU « ei_ n a'lcv thai 20, k.,)u rum A 

■ - ! ^ b' ' ^ * erne wc\ components m mat tuamk,cuGs which are heiJ at die 1st ypGe 

[0072] 

< Hl! oces e k>W( sire sol er from le s equipmen rsi gthe ldG t low t i 

i * p } f 1 1 v u ! ! 1 v I l w 1 Is 1 s,s > i 

h i t 1 * c 1 v i i. n v ^ t - t , w 

^ ^ i ! equipment equij vi )adc embrun he < 

and process the 3rd lower stream of a river containing albumin and alpha ! -antitrypsin. Although. 

i w 3rd <tylc u pit red b> choosing this n. a I i ^hi 
« 1 A. j i i »e 

Nub i ! { -i i l \ \ v he 

[0073] 

albumin and alpha 1 -antitrypsin those separation styles and order - the [ the 3rd style and 1 -- if it 
dissociates into 4 style, subsequently IgG is separable from the 1 st processed style. This is performed bv 

d equipment, *t . i, 

aminobi > ic ci ce ic aJ ilet )H4 i are suitable ; id the p< <t al i ersed as veil as he 
5i rtocol of the 2nd usual e I s>G seoaratioi 
[0074] 

AH three sorts of protein, albumin, the alpha l-antitrypsm, and Ig e separab 

yield to single baud purity by using the equipment Athi> comb- nation. AUhongh it takes G.I albumin 

and alpha 1 -antitrypsin about 3 hours to refine, since IgG needs to separate tine,.- equipments after 

having se| mo ntitrvj hours for a ions tin 

[0075] 

Conclusion The approach of refining albumin, IgG, and alpha 1 -antitrypsin at high speed was 
established from 'die plasma of d.e Gnele volume. The possibility of the (uae.A^ ommemark) 
technique in large-scale purification of blood protein is proved [ exclusion / of various processing steps, 
such as mmimuimizing, ethanol precipitate, an ultrafiltration, etc of trash, ]. if this process is optimized, 
can beeom<. s A v . kc out the speehu Ti\ .lb j m i Aopuiin B 

?ic< e -> s i 1 t s 1 f a - i . « \ i i sokume 

cati be take c king the maximum possibility of the plas g ihim 

V - dc to take out In < _ > U 

t n t it nijDu vniu 1 i s k. i \ - i \] 

technique. 
[0076 I 

He will understand thai > urious coro.vdor s and, m aHcretmns Jr>. 'without de\ iatirw from the pneuma-or 
ucmnee ^ ^ techs i | eui 5 i 

if is Mrs v i\ .Ox he Am m > > < n that the optrat^ l > 1 c - \ \e \ »m is nm what 

is > s , f m d G ro-armie, 

Brief Dt - < e i vitigs 
[Drawing ! j 

Gv u s < i . v t ; i i j sfA 

f WE y i 5 ic « iii i „ > ! i j ^ .i 

through 7 demarc n me u i ! he inc of II mol I eig s c 
and carried out dis mo t the 5U k im i is > mte spacing md was collected or 
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